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StapL^'lococcal  £r4terotoxin. 

by  A.  I.  StolmakoTa  -  of  tho  Chair  of  Ceneral  hygiane  (Chief  -  Prof. 
7.  2.  hurtyayuic)  of  the  Ltot  Medical  Inatitute. 


Toprosy  Pitaaiya  (Koscov)  16:  2:  56-58i  1957 


At  present  not  a  single  opinion  exists  concerning  the  nature  of  staphylo¬ 
coccal  enterotoxin. 

'rfhile  determining  tho  thermal  staollity  of  tho  etaphi’lococcal  enterotoxin 
and  the  hemolytic  properties  of  the  staphylococci  in  relation  to  their  ability 
to  produce  enterotoxin.  ve  received  data  permitting  a  discussion  of  the  naturb 
of  the  staphylococcrl  enterotoxin. 

Ve  were  inrestigntlng  the  resistance  to  thermal  processing  of  the  staphylo¬ 
coccal  enterotoxin  (in  artificial  nutritive  media  and  in  soma  food  products) 
of  2  strains  of  staphylooodei  which  were  isolated  In  a  food  intorication. 

Ihe  standard  method  for  t^'lcla^  tho  enterotox^c  filtrates  was  used. 

Ihc  test  tubes  tfith  the  filtrates  oi'  the  staphylococcal  cultures,  contain¬ 
ing  6  -  10  -  15  ttl  of  the  ect-^rotnxln.  were  nlccad  into  billing  water-  In  wide- 
necked  flasks  and  heated  I'or  periods  of  10,  20t  JO  minutes,  1,  1^  and  2  hours. 
The  temper ‘ture  within  the  filtrate  reached  96-98®  C. 

The  presence  of  tho  enterotoxin  In  th®  filtrates  was  ascertained  on  kit- 
teno  cats  and  nunnies.  The  kittens  and  pupoles  took  the  filtrate  orally;  the 
filtrate  was  Injected  latraxenonsly  Into  the  grown  cat®  end  some  of  the  pup- 
pie*.  The  control  arimrls  were  given  unheated  enterotoxic  filtra*es  of  the 
atapaylof'jccal  cult-ures  and  the  heated  and  •ini.'- -it'd  nutritive  •nedium  which 
ve  used  in  producing  the  enterotoxin. 

The  tests  showed  that  the  filtrate?  c-'ctaining  the  enterotoxin,  which 
wore  heated  for  period?  of  10,20,30  .-ninute?,  and  al«-c  for  1  and  hours 
in  a  boiling  -water  bath,  rrof-ur’^d  in*  oxic^i  -otb  in  the  kittens  and  pup¬ 
pies,  ♦'here  they  were  ,;ive-'OP.-'  os,  a.-il  i.*.  *.fa«  cs*.\  and  n-.tsnies  into  which 
they  were  injected  Intraveaou?!^*  -•*’="  ;f  tae  enterotoxia’c  activity 

ip  connected  *lth  the  duration  of  the  bonrlete  -eptructlon  of  the 

enterotoxin  did  ar>l  '•ccur,  even  wner  t'io  brat  in.;  2  ho-ure.  (table  1). 

Food  nroductn,  cor.taiair<;  ta  oxia,  aar  voter  e-xtrects  from  ther* 

vere  also  subjected  to  the  thermal  prooecsing  la  the  boiling  water  bath  for 
periods  of  1,  rvnd  2  hours. 

The  results  of  tne  tests  (tabic  Z)  'now  that  the  staphylococcal  entcro- 
toxin  la  milk,  ooreol  mush  and  masheo  ontatv  c*-.  is  not  destroyed  with  a  l^-hour 
hf'at  Ici*.  i.n  ‘.'-o  r.-h'>  r  proc®-': 5 .i.e  er.t*;r<-.to7  in  in,  it  seeems, 

-ieBtroyed  to  ..grii  leant  '’.r'e  a«j-  .  ro-l'ic  r  ar.  .  l-eat-il  intoxication 
oj.ii  In  lndivi'l\;sl  ctnin-a]*. 


X«  attonpted  to  a3t:*;rtala  wh«»thB'*  all  the  filtrates  of  the  staphylo¬ 
coccal  cultures  ezhihitin^  ar,  eaterc.otic  actlTity*  cont?lu  heao-toxln. 
la  all  104  etraine  of  etaphylococci  ^hich  geaerate  eaterotoxla  were  checked 
for  the  preteac#  of  hemotoxla  by  the  staodard  B«''thoil  of  titration  with  rabbit 
erythrocytes. 

Of  the  62  strains  of  staphyloeocei  which  were  isolated  fron  the  rucous 
nombrans  of  tho  south  and  noes.  hy  showed  a  hcnolytic  activity.  With  thio« 

16  strains  had  a  hmnlytic  titrr  of  1:50*  2?  eirains  had  froo  1:50  to  l:l«000 
and  k  had  fros  liltOOO  end  hignnr.  Eenotor.in  was  not  deL';cteil  in  15  strains. 
Consequently,  although  a  significant  portion  of  the  strains  of  the  staidiylo- 
ooccl*  posseseing  the  capacity  to  produce  enterotoxio,  simultaneously  produce 
also  a^heaotoTin»  there  exists  snterot^xio  strains  of  staphylococci  which  do 
not  produce  bsmotozia. 

With -an  investigation  of  the  hemolytic  function  of  strains  of  staph}’ lo- 
cocci,  which  were  ieolfttad  in  io>f‘  :.it  sro,  it  was  also  established 

that  not  all  of  the  ptralas  wni'i;  rrod*i<*e  e-;terctoxin  ■»  In ’-.Itrineously  p-oduce 
hesiotsxin.  Thus,  of  the  42  rtralas  wr.ich  for.-n  enterotoxin,  P  strains  did  not 
produce  heaotoxin. 

Consequently,  out  of  IC’h  strains  of  «»t».phylococci  which  form  oritc'’'otoxla, 
23  did  not  pos«e33  the  cunuclty  to  produce  heaotoxin. 

It  seeued  of  iat<  rest  to  ascort'xlr.  wh'-thcr  tho  ctruins  of  staphylococci 
posseeeing  a  hi,<^  hcrclytic  tlttT  cause  intoxication  of  animals.  We  cheeked 
the  capability  to  produce  onterotoric  In  ■*?  atrolns  of  staphi'lococci  which 
generite  horeotoxias  having  high  t  Her^:  \ove’’  1:1,000).  Only  11  of  then  nroved 
to  be  rntcrotoxlc. 

rhus,  it  is  proper  to  consider  that  ctaplc-’lococci  can  generate  enter©- 
toxin  without  siinultnne->usly  producing  henoto'-ln. 

/ 

JpuuXiy^:  one  / 

1,  That  antcrotoxiu  is  net  certroy^l  when  pubjested  to  V6-98  over  a 
period  of  labours  attests  to  its  def'nite  thex’ral  staolMty. 

I  ■/- 

*-■2.  Knterotexia  car.  produced  s^purately  from  the  henolyrla.  Covioarly 
the  ctc-phylococ*:*  poo'-ess  a;.  he‘v£:rc<’®:;''UR  tcxi.i.  The  '•turhylococcal  filtrates 
xuy  contain  vr.riouc  s’lSstitiic??,  cf  which  one  ic  enterotcTic. 

3.  wood  latoxlCbt  lens ,  evidently,  can  ••t  ■'-•'jped  :y  st aohy i cco ; ' i  do 

not  produce  henotoxin. 


Table  i 


Tae  ctapbylococoal  enterotoxln's  degree  of  theroal  stabillt/* 


Dorat ion  of 
tho 

heat  Jtocm  *  lag 

Kn  of  animal* 
giT*n  the 
enterotozin 

Tho  no.  of  animal*  in 
which  intoxication 
occurred. 

10  alnutee 

5 

5 

20  nicutee 

n 

« 

7 

30  minute* 

17 

17 

1  hour 

26 

24 

1^  hour 

12 

10 

Z  hour* 

10 

i 

2 
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Table  2 

The  enterotozia's  degree  of  theroal  etabillty  in  the  food  product** 


rural  ion  of 

Mace  of  the 

Ho.  of  anioal*** 

ifo.  of  animal* 

the  beat 

product. 

in  whioh  the 

given  the 

proceeeing. 

intoxication 

enterotozin. 

- - -  ^ 

.  _ _ _ 

1  hour 

■ilk 

4 

4 

lit  hour 

■ilk 

5 

4 

2  hour* 

■ilk 

12 

1 

1  hour 

cereal 

2 

2 

lit  hour 

cereal 

5 

5 

2  hour* 

cereal 

6 

- 

1  hour 

potatoes. 

Bashed 

2 

2 

1^  hour 

pc « Cat# OSS  f 

oashed 

6 

5 

2  hour* 

potatoe*. 

Bashed 

7 

2 

w  e 

3 


